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CONTROLLING AUDIO VOLUME IN PROCESSOR- BASED SYSTEMS 

Background 

This invention relates generally to processor-based 
systems and particularly to controlling the volume level of 
audio information played on such systems. 
5 Processor-based systems receive audio information in a 

variety of different fashions. Some processor-based 
systems have television tuner cards and receive television 
information from broadcast, cable or satellite sources, as 
examples. Other systems may receive audio through Internet 

10 connections . 

In general, the initial volume level of the audio 
information received by the processor-based system is 
controlled by the content provider. The content provider 
may set the audio volume level to suit its own interests. 

15 For example, the content provider for commercial 

information may raise the audio level so that the persons 
receiving the audio may hear the audio even if they leave 
the room where the processor-based system is located. In 
other cases, content providers may believe that most 

20 listeners will desire to have a relatively high volume 

level when some listeners may prefer to have a lower volume 
level. Similarly, some users may prefer higher volume 
levels than others, 
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To some degree, the content provider is unable to 
accurately assess the appropriate volume level to set for 
the transmitted media. One reason for this is that the 
content provider can not judge the hearing ability and the 
5 personal likes and dislikes of each listener. In addition, 
the content provider has no way to determine how far the 
listener sits from the processor-based system. 

Thus, traditionally, the content provider has set the 
audio level to suit the content provider's own interests. 
10 The listener can then adjust the audio level by varying 

controls on the processor-based system. In some cases, a 
remote control unit may be used to alter audio levels with 
a graphical user interface to reset the audio volume 
levels . 

15 Thus, there is a continuing need for better ways to 

allow the listener to control the volume level of audio 
information received in processor-based systems. 

Summary 

In accordance with one aspect, a method of controlling 
2 0 volume levels in a processor-based system includes 
obtaining an indicia of the volume level of audio 
information received by the system. That indicia is 
compared to a preset level and the volume level is 
automatically adjusted towards the preset level. 
25 Other aspects are set forth in the accompanying 

detailed description and claims. 
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Brief Description of the Drawings 
Fig. 1 is a front elevational view of one embodiment 
of the present inventions- 
Fig . 2 is a graphical user interface which may be 
5 implemented by the system shown in Fig, 1 in one embodiment 
of the present invention; 

Fig. 3 is a flow chart for software for implementing 
one embodiment of the present invention; 

Fig. 4 is a flow chart for implementing software in 
10 accordance with another aspect of one embodiment of the 
present invent ion ; and 

Fig. 5 is a block diagram for implementing one 
embodiment of the system shown in Fig. 1. 

Detailed Description 
15 A processor-based system 10, shown in Fig, 1, may 

include a processor-based unit 12, a television receiver 
14, and a remote control unit (RCU) 16. The RCU 16, which 
may be battery powered, may control the operation of the 
processor-based unit 12 and the television receiver 14 by 
2 0 way of airwave transceivers 2 0 and 22 on the television 

receiver 14 and the processor-based unit 12 respectively. 
For example, in one embodiment of the present invention, 
the RCU 16 may include a transceiver 25 which communicates 
with the transceivers 20 and 22 through airwave broadcasts, 
25 such as infrared, radiowave, or ultrasonic signals. In 
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this way, the RCU 16 may remotely control each of the 
processor-based unit 12 and the television receiver 14. 

The system 10 is illustrated as a set top computer 
system in accordance with one embodiment of the present 
5 invention. Conventionally, a set top computer system uses 
a unit 12 which sits atop a television receiver 14 and may 
be controlled by a remote control unit 16. However, the 
present invention is not in any way limited to this 
particular embodiment and may be applied to a variety of 

10 processor-based systems including desktop computers, laptop 
computers, and processor-based appliances. 

The RCU 16 may include a microphone 24, cursor 
controls 26 and a numeric keypad 28. The numeric keypad 28 
allows the user to make input commands such as channel 

15 selection commands or other input commands. The cursor 

controls 26 allow conventional mouse style commands. For 
example, the cursor controls 26 may allow the user to move 
through a variety of entries on an electronic programming 
guide, selecting a particular entry that is of interest. 

2 0 A pushbutton 3 0 may provide a control signal which 

automatically causes a graphical user interface to be 
displayed on the screen 18 of the television receiver 14. 
The graphical user interface 32, shown in Fig. 2, may 
include a graphical slider 34. A graphical volume 

2 5 tolerance range indicator having a high level 3 6 and a low 
level 38 are also indicated. A graphical decibel indicator 
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40 may be provided as well. The user can set the high and 
low levels of a volume tolerance range by simply moving the 
high and low slider indicator 34 using mouse-like controls 
via the cursor controls 26. In this way, the user can 
5 reset a desired high and low volume level and the system 
may automatically implement those commands, in one 
embodiment of the present invention. 

Software 42 for enabling the listener to set the 
volume levels and the tolerance range may begin by 

10 detecting a tolerance input request as indicated in diamond 
44 in Fig. 3. The input request may be the result of the 
user's operation of the pushbutton 30, in one embodiment of 
the present invention. 

Upon receipt of the request, the graphical user 

15 interface 32 (Fig. 2) is displayed as indicated in block 
46. The user is prompted to indicate a maximum volume. 
This may be done, for example, by highlighting the slider 
image 36. The system may then automatically generate a 
series of time spaced tones of increasing volume, as 

20 indicated in block 50. The user may provide an input 

command to indicate the volume level which the user desires 
not to exceed. This input command may be provided, for 
example, using the RCU 16, by re-operating the pushbutton 
3 0 or by using the cursor controls 26 to operate the mouse 

25 select feature (corresponding to the left mouse button) . 
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As tones progressively become louder, the slider image 36 
moves upwardly. 

When the user input signal is detected, as indicated 
in diamond 52, the high volume level is stored as indicated 
5 in block 54. In other words, the system stores that volume 
level that most closely corresponds to the volume of the 
tone produced when the select signal is received, for 
example from the pushbutton 30. 

Thereafter, the user may be prompted to indicate a 

10 minimum volume level as indicated in block 56. A series of 
time spaced tones of decreasing volume, starting at the 
high volume level just set, are generated as indicated in 
block 58. The slider image 38 moves downwardly as the 
tones decrease in volume. When a user select signal is 

15 detected, as indicated in diamond 60, the low volume level 
value is stored, as indicated in block 62. The recorded 
low volume level is the one that most closely corresponds 
to the volume of the tone produced when a select signal is 
received. 

20 Referring next to Fig. 4, software 64 for controlling 

the volume level of audio received by the processor-based 
system begins by receiving audio information as indicated 
in block 66. The audio information may be received from a 
variety of sources including the Internet, television 

25 broadcasts over the airwaves, satellite or cable and audio 
broadcasts over airwaves or by satellite, as examples. 
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The system then obtains an indicia of the volume level 
(block 68) . This indicia can be obtained in a number of 
different ways. In one embodiment of the present 
invention, the RCU 16 includes a microphone 24. The 
5 microphone 24 may receive the audio information generated 
by the television receiver 14 or the processor-based unit 
12. Since the RCU 16 is usually maintained in close 
association with the user, the RCU 16 microphone 24 
provides a good indicia of how loud the information is when 

10 it reaches the user. This loudness information may then be 
retransmitted back to the processor-based unit 12 for 
operation with the software 64. 

Alternatively, indicia may be obtained from the 
received audio information itself. This information may 

15 then be analyzed within the processor-based unit 12. 

The indicia is then compared to the high volume level 
previously set by the user, as indicated in block 70. 
Thereafter, the indicia is compared to the preset low 
volume level, as indicated in block 72. A check at diamond 

2 0 74 determines whether the currently detected volume level 
is within the user's tolerance range. If so, the flow 
ends. Otherwise the volume is adjusted. 

For example, if the volume is below the user's 
tolerance range, the volume may be automatically increased 

25 in decibels and conversely if the volume is above the 
user's tolerance range the volume may be automatically 
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decreased. In other words, the volume level is 
automatically adjusted toward a pre-set high or low level. 
In some embodiments of the present invention, instead of 
having a fixed, set limit, the volume may be progressively 
5 increased or decreased around the lower and upper levels, 
respectively. 

That is, as the volume approaches the user's preset 
volume level, it may be progressively decreased at the high 
level and increased at the low level. As a result, the 

10 user may not notice an abrupt volume change at volume 
levels near the high and low levels. As the volume 
attempts to exceed the pre-set level, the volume may be 
damped or reduced toward the pre-set high level. 
Similarly, the volume may be progressively increased toward 

15 the low volume level when the volume is below the low 
level , 

Referring next to Fig. 5, a hardware implementation 
for one embodiment of the invention includes a processor 
78. In one embodiment, the processor may be coupled to an 

20 accelerated graphics port (AGP) (see Accelerated Graphic 

Port Interface Specification, Rev. 1.0, published July 31, 
1996 by Intel Corporation, Santa Clara, California) chipset 
80 for implementing an accelerated graphics port embodi- 
ment. The chipset 80 communicates with the AGP port 82 and 

25 the graphics accelerator 84. The television 14 may be cou- 
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pled to the video output of the graphics accelerator 84 . 
The chipset 80 also accommodates the system memory 86. 

The chipset 80 is also coupled to a bus 88. The bus 
88 couples to a television tuner/capture card 94 which is 
5 coupled to an antenna 96 or other video input port such as 
a cable input port, a satellite receiver/antenna or the 
like. The television tuner/capture card 94 selects a 
desired television and also performs a video capture 
function. One suitable video capture card is the ISVR-IIl 

10 video capture card available from Intel Corporation. 

The bus 8 8 is also coupled to a bridge 90 which may 
couple a storage device such as a hard disk drive 92 or a 
flash memory. The drive 92 may store the software 42 and 
64. The bus 80 may also be coupled to an audio accelerator 

15 98. The audio accelerator 98 is in turn coupled to a 

coder/decoder (codec) 100. The codec 100 may be coupled to 
a speaker 104 which may be integral with or coupled to the 
processor-based unit 12. The sounds generated by the proc- 
essor 78 are sent through the audio accelerator 98 and the 

20 codec 100 to the speaker 104. The bridge 90 may also be 
coupled to the codec 100 through a tuner 102. The codec 
100 may be an AC 97 codec compliant with the Codec AC 97 
Specification available from Intel Corporation 
(www.developer.intel.com/ pc-supp/platf orm/ac97) . 

25 The bridge 90 may also be coupled to another bus 106. 

The bus 106 may in turn be coupled to a serial input /output 
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(SIO) device 110. The device 110 may be coupled to an 
infrared interface 112. The infrared interface may be an 
Infrared Data Association (IrDA) specification 
(http: //www. irda.org) compliant infrared interface. 
5 Alternatively, the interface 112 may be implemented by 
other airwave communication techniques as well. The 
interface 112 may communicate via infrared signals with an 
infrared interface 114 on the RCU 16. 

The interface 114 on the RCU 16 communicates with a 

10 controller 116 which may be a processor such as a digital 

signal processor. The controller 116 communicates with the 
keypad 28, the button 30, and the controls 26 on the RCU 16 
as well as with the memory 118. The memory 118 may be 
conveniently implemented by a flash memory. Alternatively, 

15 the microphone that picks up sound levels produced by the 
system 10 may be in the unit 12 or any other component of 
the system 10. 

While the present invention has been described with 
respect to a limited number of embodiments, those skilled 

20 in the art will appreciate numerous modifications and 

variations therefrom. It is intended that the appended 
claims cover all such modifications and variations as fall 
within the true spirit and scope of this present invention. 
What is claimed is: 
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1 1. A method of controlling volume levels in a 

2 processor-based system comprising: 

3 obtaining an indicia of the volume level of audio 

4 information received by said system; 

5 comparing the indicia to a preset level; and 

6 automatically adjusting the volume level towards 

7 said preset level, 

1 2 . The method of claim 1 wherein comparing includes 

2 comparing the indicia to a high volume preset level and a 

3 low volume preset level and wherein automatically adjusting 

4 includes adjusting the volume level to a volume level 

5 between the high and low preset levels. 

1 3. The method of claim 1 further including receiving 

2 audio information from a remote control unit and using the 

3 audio information received at said remote control unit as 

4 said indicia. 

1 4 . The method of claim 1 including providing a 

2 graphical user interface and allowing a user to input said 

3 preset level . 

1 5 . The method of claim 4 further including 

2 automatically generating a plurality of sounds of 
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3 increasing volume and receiving a user selection of a 

4 desired volume level. 

1 6. The method of claim 5 including correlating the 

2 time period when a user selection was received to the 

3 volume of the sound being generated at the time the user 

4 selection was received and recording that volume level as 

5 the preset level, 

1 7. The method of claim 1 wherein automatically 

2 adjusting the volume level includes automatically adjusting 

3 the volume level to the preset level when the volume would 

4 otherwise exceed the preset level. 

1 8. The method of claim 1 including allowing the user 

2 to set the preset level through a remote control unit. 

1 9 . The method of claim 1 including receiving said 

2 indicia at a location remote from said system. 

1 10, An article comprising a medium for storing 

2 instructions that cause a processor-based system to: 

3 obtain an indicia of the volume level of audio 

4 information received by said system; 

5 compare the indicia to a preset level; and 
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automatically adjust the volume level towards 
said preset level. 



1 11. The article of claim 10 further storing 

2 instructions that cause a processor-based system to compare 

3 the indicia to a high volume preset level and a low volume 

4 preset level and adjust the volume level to a volume level 

5 between the high and low preset levels. 

1 12. The article of claim 10 further storing 

2 instructions that cause a processor-based system to receive 

3 audio information from a remote control unit and use the 

4 audio information received at the remote control unit as 

5 the indicia, 

1 13. The article of claim 10 further storing 

2 instructions that cause a processor-based system to produce 

3 a graphical user interface to allow a user to input the 

4 preset level through said graphical user interface, 

1 14, The article of claim 13 further storing 

2 instructions that cause a processor-based system to 

3 automatically generate a plurality of sounds of increasing 

4 volume and receive a user selection of a desired volume 

5 level , 
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1 15 . The article of claim 14 further storing 

2 instructions that cause a processor-based system to 

3 correlate the time period when a user selection was 

4 received to the volume of the sound being generated at the 

5 time the user selection was received and record that volume 

6 level as said preset level. 

1 16. The article of claim 10 further storing 

2 instructions that cause a processor-based system to 

3 automatically adjust the volume level to the preset level 

4 when the volume would otherwise exceed the preset level. 

1 17. The article of claim 10 further storing 

2 instructions that cause a processor-based system to allow 

3 the user to set a preset level through a remote control 

4 unit. 

1 18. The article of claim 14 further storing 

2 instructions that cause a processor-based system to 

3 progressively produce sounds of decreasing volume and to 

4 monitor for a user input command indicative that the user 

5 has selected the volume level of one of said sounds as said 

6 preset level. 

1 19. A processor-based system comprising: 

2 a processor; 
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3 a storage coupled to said processor; 

4 a sound generating circuit coupled to said 

5 processor ; and 

6 software stored on said storage to control the 

7 sound generated by said circuit in accordance with a pre- 

8 set volume limit, 

1 20, The system of claim 19 further including a 

2 transceiver and a remote control unit, said remote control 

3 unit communicating with said processor through said 

4 transceiver. 

1 21. The system of claim 20 wherein said remote 

2 control unit includes a microphone for receiving sounds 

3 generated by said sound generating circuit, said microphone 

4 coupled to a controller in said remote control unit, said 

5 controller sending signals to said processor indicative of 

6 the sound levels received from said processor, 

1 22. The system of claim 21 wherein said remote 

2 control unit and said transceiver communicate through 

3 infrared signals. 

1 23. The system of claim 19 wherein said storage also 

2 stores software for producing a graphical user interface to 

3 enable the user to input the preset volume limit. 
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1 24 . The system of claim 22 wherein said storage 

2 stores software which causes said sound generating circuit 

3 to automatically generate a series of time spaced tones to 

4 enable the user to select a tone volume as said preset 

5 volume limit. 

1 25. The system of claim 19 wherein said storage 

2 stores a pre-set high volume limit and a pre-set low volume 

3 limit and said software controls the volume of sounds 

4 produced by said sound generating circuits to arrange 

5 within said high and said low volume limits. 

1 26. The system of claim 19 wherein said software is 

2 adapted to increase the volume level when the sound 

3 produced by said circuit is at a level proximate to said 

4 lower volume limit and to reduce the sound when the sound 

5 level is proximate to said higher volume limit. 
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CONTROLLING AUDIO VOLUME IN PROCESSOR-BASED SYSTEMS 

Abstract of the Disclosure 
A processor-based system may control the volume level 
of information played by said processor-based system. The 
system may allow the user to set one or more preset audio 
5 volume levels and the system automatically implements those 
levels. In one embodiment of the present invention, a 
remote control unit may have a microphone which records 
audio volume levels produced by the system and provides 
information which allows the system to determine whether 
10 the audio volume is within the desired ranges. If not, the 
audio levels may be adjusted. As a result, the audio 
levels may be monitored at a location proximate to the 
user's position with respect to the processor-based system. 



17 




FIG. 1 



D 

O 
W 

w 

0 

o 
m 
w 
o 




FIG. 2 



44 



NO 



TOLERANCE 

INPUT 
REQUEST 



YES 



DISPLAY 
INTERFACE 



PROMPT USER 
TO INDICATE 
MAX VOLUME 



GENERATE TONES 
OFINCREASING 
VOLUME 





STORE 




GENERATE TONES 
OF DECREASING 
VOLUME 



-56 



PROMPT USER 
TO INDICATE 
MIN VOLUME 



FIG. 3 



RECEIVE 
AUDIO INFORMATION 

OBTAIN INDICIA 
OF VOLUME 



COMPARE INDICIA 
TO HIGH PRESET LEVEL 




COMPARE INDICIA 
TO LOW PRESET LEVEL 




FIG. 4 



r 



78 



PROCESSOR 



84 



GRAPHICS 
ACCELERATOR 



JL 



82 



AGP 



80 



■86 



AGP 
CHIPSET 



TV 



V 



14 



SYSTEM 
MEMORY 



88 




96 



r 



94 



TV TUNER/ 
CAPTURE CARD 



r 



90 



BRIDGE 



98 



AUDIO 
ACCELERATOR 



104 



r 



CODEC 



r 



100 



102 



TUNER 



HDD 



92 ^42 



r 



64 



r 



SIO 



r 



IR 



15 



r 



110 



112 



114 



106 



r 



108 



BIOS 



IR 



r 



26,28,30 



r 



116 



CONTROLLER 



12 
16 

r 



24 



MICROPHONE 



r 



118 



MEMORY 



FIG. 5 



Attorney's Docket No.: INTL-Q268 -USfP7591^ PATENT 
DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below, next to my name. 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an 
original, first, and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled 

CONTROLLING AUDIO VOLUME IN PROCESSOR-BASED SYSTEMS 

the specification of which 



is attached hereto, 

was filed on as 

United States Application Number 

or PCT International Application Number 

and was amended on 

(if applicable) 

W I hereby state that I have reviewed and understand the contents of the above-identified 

O specification, including the claim(s), as amended by any amendment referred to above. I 

- do not know and do not believe that the claimed invention was ever known or used in the 

O United States of America before my invention thereof, or patented or described in any 

\y printed publication in any country before my invention thereof or more than one year prior 

U to this application, that the same was not in public use or on sale in the United States of 

O America more than one year prior to this application, and that the invention has not been 

patented or made the subject of an Inventor's certificate Issued before the date of this 
application in any country foreign to the United States of America on an application filed by 
me or my legal representatives or assigns more than twelve months (for a utility patent 
application) or six months (for a design patent application) prior to this application. 

I acknowledge the duty to disclose all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations, Section 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)- 
(d), of any foreign appiication(s) for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent or inventor's certificate having a 
filing date before that of the application on which priority is claimed; 



Prior Foreign Application(s): Priority Claimed 



Number 


(Country) 


(Day/Month/Year Filed) 


Yes 


No 


Number 


(Country) 


(Day/MonthA"ear Filed) 


Yes 


No 


Number 


(Country) 


(Day/Month/Year Filed) 


Yes 


No 



1 




I hereby claim the benefit under title 35, United States Code, Section 1 19(e) of the United 
States provisional application(s) listed below: 



(Application Number) (Filing Date) 



(Application Number) (Filing Date) 

I hereby claim the benefit under Title 35, United States Code, Section 120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, Section 112, I 
acknowledge the duty to disclose all information known to me to be material to 
patentability as defined in Title 37, Code of Federal regulations, Section 1.56 which 
became available between the filing date of the prior application and the national or PCT 
International filing date of this application: 



(Application Number) Filing Date (Status-patented, pending, abandoned) 



(Application Number) Filing Date (Status-patented, pending, abandoned) 



I hereby appoint Timothy N. Trop, Reg. No. 28,994; Fred G. Pruner, Jr., Reg. No. 40,779, 
Dan C. Hu, Reg. No. 40,025; Coe F. Miles, Reg. No. 38,559, and John R. Merkling, Reg. 
No. 31,716 my patent attorneys, of TROP, PRUNER. HU & MILES, P.C., with offices 
located at 8554 Katy Freeway, Ste. 100, Houston, TX 77024, telephone (713) 468-8880, 
and Joseph R. Bond, Reg. No. 36,458; Richard C. Calderwood, Reg. No. 35,468; Sean 
Fitzgerald, Reg. No. 32,027; David J. Kaplan, Reg. No. 41,105; Leo V. Novakoski, Reg. 
No. 37,198; Naomi Obinata, Reg. No. 39,320; Thomas C. Reynolds, Reg. No. 32,488; 
Steven P. Skabrat, Reg, No. 36,279; Howard A. Skaist, Reg. No. 36,008; Steven C. 
Stewart, Reg. No. 33,555; Raymond J. Werner, Reg. No. 34,752; and Charles K. Young, 
Reg. No. 39,425; my patent attorneys, of INTEL CORPORATION; with full power of 
substitution and revocation, to prosecute this application and to transact all business in the 
Patent and Trademark Office connected herewith. 

Send correspondence to Timothy N. Trop . TROP, PRUNER, HU & MILES, P.O., 8554 
Katy Freeway, Ste. 100, Houston, TX 77024 and direct telephone calls to 
Timothy N. Trop. (71 3) 468-8880. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 



2 



Full Name of Sole/First Inventor: 
JASON T- CASSEZZA 


Inventor's Signature: ^ 


Date: 


Residence: ; - 
ALOHA, OREGON ^ 


Citizenship: 
U.S. 


Post Office Address: 

18905 SW GASSNER ROAD, ALOHA, OREGON 97007 



INTL-0268 -US (P7591) 



o 

£ 
0 

w 

yj 
0 

O 

m 
P 



3 



